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Introduction
Many studies have observed worse prognosis among most migrant groups or minorities compared to local population following acute heart failure (AHF) admission. [1] [2] [3] In addition, it is noted that people of South Asian (Indian subcontinent) descent have a high prevalence of comorbidities, which lead to increased occurrence of heart failure (HF) among these population. [4] [5] [6] [7] Furthermore, the etiology and management of ethnic minority HF patients may vary. Hence, in 2010, the Canadian Cardiovascular Society published guidelines on HF in ethnic minority populations in Canada. 8 Presently,
there is a significant percentage of South Asian population residing in the Middle East, but little is known about the etiology, presentation, management, and prognosis for this population compared to the Middle East population. In a previous retrospective single-center study from Qatar, it was observed that HF patients in the Middle East present at relatively younger age regardless of ethnicity and they tend to have more comorbidites. 9 Gulf CARE (aCute heArt failuRe rEgistry) is a prospective, multinational, multicenter registry of patients admitted with the diagnosis of AHF to 47 hospitals in 7 Middle Eastern countries. 10 The aim of this paper is to compare clinical characteristics, management, and outcomes between Middle East Arabs and Indian subcontinent AHF patients enrolled in the Gulf CARE study.
Methods
Gulf CARE registry design, methodology, and hospital characteristics have been previously described in detail. 10 Briefly, patients admitted to the participating hospitals between February 14, 2012 and November 14th, 2012 were recruited. Included patients were males and females above 18 year of age with admission diagnosis of AHF. Middle Eastern Arabs included those from Oman, Yemen, Saudi Arabia, Kuwait, United Arab Emirates, Qatar, and Bahrain, while those from the Indian subcontinent included nationals from India, Pakistan, Afghanistan, Bangladesh, Sri Lanka, and Nepal. Indian subcontinent ethnicity was determined by selfreport, the gold standard, as well as identifying country of birth from passport and other national identity documents. Online data were captured, which included demographic data, comorbidities, risk factors, precipitating factors, clinical presentation, investigations, medication history and their dosages, in-hospital management, and outcome. Follow-up of patients at 3 months and 1 year was performed. Telephonic follow-up was done at 3 months and either telephonic or clinic visit at 1 year. Institutional or national ethical committee or review board approvals were obtained in each of the seven participating countries. The study is registered at clinicaltrials.gov (NCT01467973). AHF was defined based on ESC criteria. 11 AHF was further classified as either acute decompensated chronic heart failure (ADCHF) or new-onset acute heart failure (de novo AHF) based on ESC guidelines. 11 ADCHF was defined as worsening of HF in patients with a previous diagnosis or hospitalization for HF. New-onset AHF (de novo AHF) was defined as AHF in patients with no prior history of HF. Definitions of data variables in the CRF were based on the ESC guidelines of 2008 and the ACC clinical data standards of 2005. 11, 12 Khat chewing was defined as chewing khat plant/leaves (Catha edulis containing cathionine, an amphetamine-like stimulant) within 1 month of the index admission. Idiopathic dilated cardiomyopathy was defined as a myocardial disorder in which the heart muscle is structurally and functionally abnormal (in the absence of coronary artery disease (CAD), hypertension, valvular disease, or congenital heart disease sufficient to cause the observed myocardial abnormality). HF with preserved ejection fraction (HFpEF) was defined as presence of symptoms and/or signs of HF and a left ventricular ejection fraction (LVEF) >40%.
Statistical analyses
Descriptive statistics were used to summarize the data. For categorical variables, frequencies and percentages were reported and differences between groups were analyzed using Pearson's chi-square test (or Fisher's exact test for cells <5). For continuous variables, mean and standard deviation were used to summarize the data while analysis was done using Student's t-test. For those variables that were not normally distributed, median and interquartile ranges (25th and 75th percentiles) were used to present the data while comparative analysis was performed using the nonparametric MannWhitney test. An a priori two-tailed level of significance was set at 0.05. Statistical analyses were conducted using STATA version 13.1 (STATA Corporation, College Station, TX, USA).
Results
A total of 47 hospitals in 7 Arabian Gulf states (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates, and Yemen) participated in the Gulf CARE project, with a total of 5005 patients enrolled. However, only 4539 met the inclusion criteria of Gulf citizens and those from the Indian subcontinent accounting for almost 92% (n = 4157) and 8% (n = 382), respectively ( Table 1) . The overall mean age of the cohort was 59 AE 15 years and 62% (n = 2817) were males. More than half of the patients (55%, n = 2480) presented with ADCHF while the rest (45%; n = 2059) had de novo AHF. Cardiologists were the main healthcare provider for 70% (n = 3199) of the patients. Comorbid conditions were common, particularly hypertension
There is an urgent need to control risk factors among both groups, as well as the need for setting up heart failure clinics for better postdischarge management.
# 2015 Cardiological Society of India. Published by Elsevier, a division of Reed Elsevier India, Pvt. Ltd. All rights reserved.
i n d i a n h e a r t j o u r n a l 6 8 ( 2 0 1 6 ) s 3 6 -s 4 4 (61%; n = 2747), diabetes mellitus (49%; n = 2236), CAD (47%; n = 2122), and hyperlipidemia (35%; n = 1602). The three most common presenting signs and symptoms were dyspnea (98%; n = 4441), basal lung crepitations (92%; n = 4157), and orthopnoea (78%; n = 3561). On admission, the mean heart rate was 97 AE 23 and the predominant New York Heart Association (NYHA) class was III/IV (76%; n = 3454). The rest of the characteristics are shown in Table 1 . Indian subcontinent HF patients were generally associated with fewer comorbidities compared to Gulf citizens. They were younger (60 vs. 54 years; p < 0.001), had significantly lower proportion of patients with CAD (37% vs. 48%; p < 0.001), were khat users (1% vs. 21%; p < 0.001), and had valvular heart disease (6% vs. 14%; p < 0.001), atrial fibrillation (7% vs. 12%; p < 0.001), prior stroke/transient ischemic stroke (4.2% vs. 8.5%; p < 0.001), and peripheral vascular disease (2.1% vs. 4.6%; p < 0.001). In addition, they were also less likely to present with dyspnea (95% vs. 98%; p < 0.001), orthopnoea (74% vs.79%; p = 0.030), paroxysmal nocturnal dyspnea (51% vs.65%; p < 0.001), easy fatigability (37% vs.59%; p < 0.001), abdominal/lower limb swelling (24% vs. 47%; p < 0.001), and enlarged tender liver (7% vs. 30%; p < 0.001). However, the Indian subcontinent patients were more likely to be associated with diabetes mellitus (56% vs. 49%; p < 0.001), smoking (36% vs. 21%; p < 0.001), and alcohol consumption (11% vs. 2%; p < 0.001). Furthermore, Indian subcontinent patients were more likely to present with basal lung crepitations (95% vs. 91%; p = 0.032) and chest pain (50% vs. 44%; p = 0.027). Table 2 shows the physical, laboratory, ECG, and echocardiography findings. Indian subcontinent patients were associated with higher baseline heart rate (102 vs. 96 beats/ min; p < 0.001), systolic BP (144 vs.137 mmHg; p < 0.001), diastolic BP (87 vs.81 mmHg; p < 0.001), and lower admission serum urea (9 vs. 12 mmol/L; p < 0.001) and serum potassium SD -standard deviation; BMI -body mass index; IQR -interquartile range; CAD -coronary artery disease; PVD -peripheral vascular disease; TIA -transient ischemic attack; CKD -chronic kidney disease; PND -paroxysmal nocturnal dyspnea; AHF -acute heart failure; ADCHF -acute decompensated chronic heart failure. Numbers might not add up to 100% due to rounding off. Analyses were performed using Student's t-test, Mann-Whitney or Pearson's chisquare test, whenever appropriate. a Smoking -includes chewing tobacco and/or smoking waterpipe. b Alcohol -daily.
i n d i a n h e a r t j o u r n a l 6 8 ( 2 0 1 6 ) s 3 6 -s 4 4 (4.1 vs.4.2 mmol/L; p = 0.002). However, Gulf citizen patients were associated with lower, NT-pro BNP (2788 vs. 4023 pg/mL; p = 0.021), e-GFR (63 vs. 70 mL/min; p = 0.029), hemoglobin (12.5 vs. 13.6 g/dL; p < 0.001), and HbA1c (6.7 vs. 7.4 g/dL; p < 0.001), as well as lower proportion of patients with STdepression/T-inversion (42% vs. 59%; p < 0.001) and STEMI (9% vs. 26%; p < 0.001). Furthermore, the proportion of patients with LVEF >40% was significantly lower in Indian subcontinent patients when compared to Gulf citizens (24% vs. 35%; p < 0.001). Eighty-two percent (n = 3740) of the patients were in sinus rhythm with 13% demonstrating atrial fibrillation or flutter. Overall 80% (n = 3616) of patients had QRS duration <120 ms with only 13% (n = 595) of the cohort presenting with left bundle branch block (LBBB) morphology on ECG. Indian subcontinent patients were less likely to have LBBB than Gulf citizens (9% vs.14%; p = 0.006). Table 3 presents cardiac procedures, in-hospital course, precipitating factors, etiology, and in-hospital outcomes. A total of 5.8% and 1.4% of the patients had PCI and CABG, respectively, with Indian subcontinent patients more likely to have these procedures than Gulf citizens (16% vs. 5%, PCI; p < 0.001) (3.1% vs. 1.3%, CABG; p = 0.003). The three most prevalent in-hospital events/courses included infection requiring therapy (24%), requirement of inotropes (16%) and noninvasive ventilation (NIV) (9%). Indian subcontinent patients were more likely to have NIV (16% vs. 9%; p < 0.001), cardiogenic shock (11% vs. 8%; p = 0.039), ventricular tachycardia/fibrillation requiring therapy (7.1% vs. 4.3%; p = 0.014), and be on intra-aortic balloon pump (IABP) (4.7% vs. 1.4%; p < 0.001).
The three most common precipitating causes of HF were acute coronary syndrome (ACS) (27%), noncompliance with medications (20%), and infection (15%). Indian subcontinent SD -standard deviation; ECG -electrocardiography; HR -heart rate; SBP -systolic blood pressure; DBP -diastolic blood pressure; JVP -jugular venous pressure; BNP -B-type natriuretic peptide; NT-pro BNP -N-terminal B-type natriuretic peptide; GFR -glomerular filtration rate; AFatrial fibrillation; CHB -complete heart block; SVT -supraventricular tachycardia; LV -left ventricular; STEMI -ST-segment elevation myocardial infarction; LBBB -left bundle branch block; RBBB -right bundle branch block; IVCD -intraventricular conduction delay; LVEF -left ventricular ejection fraction. Analyses were performed using Student's t-test or Mann-Whitney or Pearson's chi-square or Fisher's exact tests, whenever appropriate. a Percents may not add up to 100% due to rounding off.
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patients were more likely to be associated with ACS (46% vs. 26%; p < 0.001) and uncontrolled hypertension (12% vs. 7.8%; p < 0.001) while Gulf citizens were more likely to be associated with noncompliance with medications (21% vs. 14%; p < 0.001) and infection (16% vs. 9%; p < 0.001) as precipitating causes of HF. The three most prevalent etiologies of HF were CAD (54%), idiopathic cardiomyopathy (18%), and hypertensive heart disease (HHD) (16%). Valvular heart disease, as an etiology, accounted for 9% (n = 407) of the patients. Table 4 outlines discharge medications of the Gulf CARE cohort. Among the discharged medications, and besides aspirin (81%) and statins (72%), the most prescribed medications were diuretics (94%), angiotensin-converting enzyme inhibitors/angiotensin II receptor blockers (ACEIs/ARB) (79%), beta-blockers (71%), and aldosterone antagonists (44%). Indian subcontinent patients were more likely to be prescribed aspirin (86% vs. 81%; p = 0.015), clopidogrel (57% vs. 36%; p < 0.001), and statin (83% vs. 71%; p < 0.001) while Gulf citizens NYHA -New York Heart Association; PCI -percutaneous coronary intervention; CABG -coronary artery bypass graft; CRT-D -cardiac resynchronization therapy with defibrillation; CRT-P -cardiac resynchronization therapy with pacemaker; ICD -implantable cardioverterdefibrillator; PPM -permanent pacemaker; NIV -noninvasive ventilation; AFib -atrial fibrillation; VT/VF -ventricular tachycardia/ventricular fibrillation; IABP -intra-aortic balloon pump; Meds -medications; HD -heart disease. a One patient had a missing etiology of heart failure. b For NYHA classification, analytics excluded those that died (n = 296; 6.5%) as well as those that left against medical advice (n = 137; 3.0%) (LAMA) (n = 433 = 4539 À 4106). Analyses were performed using Pearson's chi-square or Fisher's exact tests, whenever appropriate.
i n d i a n h e a r t j o u r n a l 6 8 ( 2 0 1 6 ) s 3 6 -s 4 4 were likely to be prescribed aldosterone antagonist (45% vs. 35%; p < 0.001) and ARB (18% vs. 11%; p < 0.001). Table 5 shows follow-up data at 3 and 12 months. Follow-up status was complete in 98.5% of patients at 3 and 12 months. At 3-month follow-up, Indian subcontinent patients were less likely to be hospitalized for HF (15.1% vs. 20.5%; p < 0.001). They were more likely to undergo CABG (7.4% vs. 3.3%; p < 0.001) but less likely to have device therapy (0.4% vs. 1.1%; p = 0.024) when compared to Gulf citizens. Importantly, Indian subcontinent patients were less likely to die compared to Gulf citizens (7.6% vs. 13.7%; p = 0.003). Over the 12-month follow-up period, Indian subcontinent patients were associated with lower hospitalization rate for HF (18.8% vs. 23.7%; p < 0.001) but higher use of device therapy (1.9% vs. 1.5%; p < 0.001) and the procedure, CABG (9.2% vs. 6.3%; p < 0.001) when compared with Gulf citizens. Furthermore, Indian subcontinent patients were associated with lower all-cause mortality when compared to Gulf citizens (17.1% vs. 22.8%; p < 0.001). HF -heart failure; LOS -length of hospital stay; IQR -interquartile range; CRT-D -cardiac resynchronization therapy with defibrillation; ICDimplantable cardioverter-defibrillator; PPM -permanent pacemaker; CRT-P -cardiac resynchronization therapy with pacemaker; CABGcoronary artery bypass graft. Mortality was cumulative also including those that died in hospital. Analyses were performed using Mann-Whitney or Pearson's chi-square test, whenever appropriate. ACEI -angiotensin converting enzyme inhibitor; ARB -angiotensin receptor blocker; CCB -calcium channel blocker. a Medications at discharge excluded those that died (n = 296; 6.5%) as well as those that left against medical advice (n = 137; 3.0%) (LAMA) (n = 433 = 4539 À 4106). Analyses were performed using Pearson's chi-square.
Discussion
The present study is the first multinational multicenter prospective study to compare clinical characteristics and long-term prognosis of AHF patients from Middle East Arab population and Indian subcontinent, residing in the Middle East. The results of this study demonstrate that AHF patients from this region are a decade younger than Western patients with high prevalence of ischemic heart disease and diabetes, and a higher preponderance to AHF with reduced ejection fraction. Middle East Arabs were associated with higher rates of HF risk factors. In-hospital mortality was similar, but 3-month and 12-month mortalities were high in the Middle East group. Even though, the Middle Eastern Arab patients were older compared to Indian subcontinent patients (60 vs. 54 years), both were a decade younger than the Western population (70 years). 13, 14 In the African AHF registry, mean age was 52 years. 15 This onset of AHF at early age in both Middle East and Indian subcontinent patients may be due to overall younger population in the region, as well as higher prevalence of cardiac risk factors at a younger age that was noted in previous HF registries from Qatar and Saudi Arabia. 8, 16 Another factor for younger age of Indian subcontinent patients could be due to presence of a younger expatriate workforce residing in the Middle East, specifically blue-collar workers. When compared to the Western population, it is well known that South Asian HF patients are having lower body mass index, past CAD, or myocardial infarction, and were more often diabetic, and were less often smokers and alcohol consumers. [4] [5] [6] [7] 17, 18 However, in this study, Indian subcontinent patients were more likely to be smokers, alcohol consumers, and less obese with high prevalence of diabetes mellitus compared to Middle East patients. Smoking and alcohol consumption is high among Indian subcontinent patients possibly due to presence of young workers deprived of family presence in their country of work. Diabetes mellitus was high among those from the Indian subcontinent and Middle East cohorts at 56% and 49%, respectively. In this study, hypertension was the commonest risk factor in both cohorts, but Middle East patients had increasingly higher prevalence of CAD, obesity, valvular heart disease, atrial fibrillation, and khat chewing. This indicates that Middle East HF patients are at higher risk for HF than the Indian subcontinent patients. In a recent population-based study, among individuals without cardiovascular disease, higher BMI was found to have an independent, linear association with subclinical myocardial injury, as assessed by hs-cTnT levels and provided complementary prognostic information regarding the risk of incident HF. 21 It is presumed that Indian subcontinent patients generally have high prevalence of valvular heart disease due to high incidence of rheumatic fever in that region, but this study shows that significant number of Middle East valvular heart disease patients present with AHF even though the etiology data of valvular heart disease was not collected. In a systemic review of global burden of AF, it was observed that AF occurrence is related to increasing age, presence of valvular heart disease, and ethnicity. 22 Added to this, there is high prevalence of khat chewing, which is an amphetamine-like stimulant, which can cause euphoria, hypertension, myocardial infarction, and dilated cardiomyopathy. In a Gulf acute coronary syndrome registry analysis, khat chewing was an independent risk factor for in-hospital mortality, recurrent ischemia, and HF. 23 All these indicate that countries in this region are undergoing fast epidemiological transition and are facing the double burden of traditional cardiac risk factors, as well as nontraditional risk factors for HF in this region like khat chewing.
In the Indian subcontinent patients, ischemic heart disease as etiology and ACS as precipitating factor were more common, as well as STEMI-precipitating AHF. As noted in this registry, ischemic etiology is the commonest etiology of HF in the American and European registries, except in the African registry. [13] [14] [15] In this study, Indian subcontinent patients when compared to Middle East HF patients had more occurrence of ACS, specifically ST-elevation MI. 24 Large studies have documented higher incidence of ST-elevation MI among South Asians. 24, 25 Also, younger age patients are known to present more frequently with ST-elevation MI. [26] [27] [28] This may be the main reason for Indian subcontinent patients presenting more with de novo AHF. Another important finding from this registry is that Indian subcontinent patients presented more with AHF with reduced ejection fraction (76%) compared to Middle East patients (65%), which is similar to European registry, but more that the American registry. 13, 14 In both cohorts, this high prevalence of left ventricular systolic dysfunction may be due to high prevalence of ischemic heart disease, ACS, especially STEMI, as well as underlying diabetic cardiomyopathy or khat chewing (in Middle East patients). In this study, NT-pro-BNP level was found to be significantly higher in Indian subcontinent patients when compared to Middle East patients. This finding has been noted before in a study where Asian and black patients with HF had higher BNP levels at admission compared with white and Hispanic patients. 29 BNP levels at admission provided prognostic value for in-hospital mortality and hospital LOS irrespective of race/ethnicity. 29 With regard to treatment there were no significant differences in discharge medications, except for aldosterone antagonists, which were used more in Middle East patients, and antiplatelet/statin therapy, which were used more in Indian subcontinent patients. Although, Indian subcontinent patients had more HFrEF, aldosterone use was suboptimal. However, even though overall cardiac procedures were less in the entire registry, Indian subcontinent patients received more PCI or CABG. This may be due to higher occurrence of ACS/ STEMI in these patients, as well as because they were younger. It has been noted in few studies, as well as in the Indian CREATE ACS registry, that younger patients with STEMI receive more frequently evidence-based therapies compared
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with patients with unstable angina and non-ST-elevation MI. 28 Noncompliance to medications was noted more with Middle East patients, which may be due to racial disparities in health literacy, as noted in a study. 30 In-hospital mortality was 6.5% in both cohorts with no difference, but 3-month and 12-month hospitalization and mortality was significantly high among Middle East Arabs when compared to Indian subcontinent patients. These disparities may be attributable to poorer outpatient management following discharge, as there was high prevalence of precipitating factors, noncompliance to medications, and underutilization of cardiac procedures and lack of specialist HF clinics in the region. The Indian subcontinent patients, as noted in this study, have cardiologist as main care provider and may have followed-up with cardiologist in private clinics resulting in better care, and a few of them fly to their own country for procedures and come back. This underscores need for aggressive outpatient management of HF patients postdischarge from hospital and setting up of specialist HF clinics in the region for Middle East patients.
Limitations
There are several limitations in this study. As with any registry study, confounding or unknown variables could have influenced the results. The Indian subcontinent patients were those working and residing in the Middle East, and thus the results are not necessarily generalizable to the entire South Asian countries. Indian subcontinent patients were predominantly men who were compared with Middle East Arab men and women. Majority of the Indian subcontinent patients are ''blue collar'' workers who may not self-report some of risk factors, which may have led to inaccuracies in reporting.
Echocardiographic interpretation was at the discretion of the echo cardiographer performing the study; no centralized evaluation was done. Reasons for underusage of procedures were not known in this study.
Conclusions
AHF patients from this region are a decade younger than Western patients with high prevalence of ischemic heart disease, diabetes mellitus, and a higher preponderance to AHF with reduced ejection fraction. Middle East Arabs were associated with higher rates of HF risk factors. In-hospital mortality was similar, but 3-month and 12-month mortalities were high in the Middle East group. There is an urgent need to prevent/control ischemic heart disease and diabetes to reduce HF burden among those in both groups, as well as the need for setting up HF clinics for better postdischarge management of HF patients.
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